Inhibitory Effects of Houttuynia cordata Water Extracts on Anaphylactic Reaction and Mast Cell Activation
The metabolism of collagen is precisely balanced by collagen synthesis and degradation to maintain a steady state. Collagen may be degraded via an extracellular pathway involving secretion of collagenase and via an intracellular pathway involving phagocytosis. The predominant pathway of collagen degradation in gingival connective tissue is the collagenase-independent intracellular route. Gingival fibroblasts containing collagen fibrils are shown in electron-dense vacuole (large arrow) by electron micrographic observation. Lysosomes were noted in proximately to collagen-containing vacuole (small arrow). Lysosomal cysteine proteases play a role in degradation the phagocytosed collagen fibers. Collagen fibrils in the extracellular space are indicated by a white arrow. B: Integrins are a large family of heterodimeric transmembrane receptors for extracellular matrix molecules, and acts as the principle mediators of the molecular dialogue between a cell and its extracellular matrix environment. a2b1 integrin have been shown to serve as specific receptors of type I collagen in fibroblasts. The initial binding step of collagen phagocytosis relies on adhesive interaction between fibroblasts and collagen, and a2 integrin is known to play a critical role in the phagocytic regulation of collagen internalization. Actin is the most abundant protein in various types of eukaryotic cells and is involved in a variety of processes, including phagocytosis. In phagocytosis, particle internalization is initiated by the interaction of receptors with ligands, and this leads to the polymerization of actin at the ingestion site, and internalization of the particle via an actin-based mechanism. The enhancement of collagen phagocytosis is shown by the disengagement of actin from collagen receptors on fibroblasts. Actin rearrangement depends on actin-serving and capping proteins. Gelsolin, a calcium-dependent actin-serving protein, plays an important role in collagen phagocytosis in fibroblasts. Gingival overgrowth is known to be induced by calcium channel blockers, phenytoin, and cyclosporin A. Calcium channel blockers are able to block the influx of calcium ions into cells, phenytoin is known to act as a calcium channel antagonist and inhibit calcium ion flux. Cyclosporin A inhibits the release of calcium from intracellular stores, including endoplasmic reticulum and mitochondria. Drug-induced gingival overgrowth may be induced by the inhibition of gelsolin activity through disturbance of the elevation of the intracellular calcium levels, and thereby the reduction of collagen phagocytosis. See the review by Kataoka et al. on page 1817 of this issue.
